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1 Introduction

In LAA SI, many contributions [1-4] were presented for evaluation of various LAA DL + UL LBT options. The most contributions focus on continual DL and UL transmission, but UL transmission may be alone. In this contribution, we provide discussion and evaluation results to clarify whether an eNB needs to perform a clear channel assessment (CCA) check before giving a UL grant for alone UL transmission.
2 Discussions and evaluation
The most LAA DL + UL evaluation contributions of LAA SI focus on continual DL and UL transmission, but UL transmission may be alone. For mitigating the hided-node problem, an eNB performing a CCA check before giving a UL grant may be beneficial. In this section, we provide discussion and evaluation results to clarify whether an eNB needs to perform a CCA check before giving a UL grant for alone UL transmission. For emphasizing effects of the hided-node problem, we employ LAA and Wi-Fi coexistence simulation with UL-only traffic under indoor scenario. Further simulation details are provided in Appendix.
· 2.1
Evaluation results
Two UL LBT procedures are evaluated, as following:
· UL LBT procedure 1: An eNB does not perform a CCA check before giving a UL grant and only the scheduled UE perform a CCA check before successive UL transmission.
· UL LBT procedure 2: An eNB performs a CCA check before giving a UL grant and the scheduled UE also performs a CCA check before successive UL transmission. The eNB only performs CCA checks before successive UL transmission. Figure 1 and Figure 2 show examples.
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Figure 1 Example of eNB and UE both perform LBT
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Figure 2 Example of eNB and UE both perform LBT
Figure 3 shows that UL LBT procedures 1 and 2 do not have a significant difference under low load and medium load. This may be due to less traffic load and contention. The 4 ms delay between a UL grant and the scheduled PUSCH may also result in misestimate. Moreover, Figure 3 shows that the LAA UPT of UL LBT procedure 2 is worse than the LAA UPT of UL LBT procedure 1 under high load. This may be because an eNB will stop to giving UL grants and reduce UL transmission opportunities. Interference from the hided-node problem could be handled by link adaptation, retransmission, and other interference mitigation mechanisms. Therefore, it is not necessary that an eNB performs a CCA check before giving a UL grant for alone LAA UL transmission in indoor scenario. Therefore, it is not necessary that an eNB performs a CCA check before giving a UL grant for alone LAA UL transmission in indoor scenario.
Observation 1: It is not necessary that an eNB performs a CCA check before giving a UL grant for alone LAA UL transmission in indoor scenario.
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Figure 3 UPT of LAA and Wi-Fi coexistence with UL-only traffic
3 Conclusions

In this contribution, we provide discussion and evaluation results to clarify whether an eNB needs to take a CCA check before giving a UL grant for alone UL transmission.
From the discussion and evaluation results, we have the following observations:
Observation 1: It is not necessary that an eNB performs a CCA check before giving a UL grant for alone LAA UL transmission in indoor scenario.
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5 Appendix
	Parameter
	Value

	Layout
	Indoor

	Number of unlicensed band carrier
	1

	Number of UEs
	10

	Traffic model
	FTP model 3

	LAA/Wi-Fi MCS
	without 256QAM

	Antenna configuration
	1Tx2Rx in UL

	CCA-CS
	-82 dBm

	CCA-ED
	-62 dBm

	CCA and ECCA slot lengths
	20 us and 9 μs

	LAA TXOP
	10 ms

	Wi-Fi MPDU size
	1,500 bytes

	Wi-Fi TXOP
	10 ms

	Wi-Fi channel coding
	BCC

	Rate control
	Minstrel

	Additional comments
	UL LBT: LBT category 4 with an additional CCA check before UL transmission
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